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Abstract:
This paper is consideration for syllabus examination of Žthe physics in a lifež which is one of the new 
culture practice subjects of the Sano junior college.ǽ In starting examination, it decided to look back upon 
Žphysicsž education which I myself have carried out to an engineering department students for  years 
¿rst. Then, system theory consideration was tried and some viewpoints have been in sight. Moreover, as a 
following step, the viewpoint of the education which the Ministry of Education, Culture, Sports, Science 
and Technology Žthe high school government guidelines for teaching, science, and physicsž of amendment 
will point out in July, Heisei  was considered. A spread of viewpoints, such as relation between each spe-
cial ¿eld of study and relation with a human life, could be seen there. And furthermore, each item of the 
syllabus of Žthe physics in a lifež was decided by extending divergent consideration.
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ȦɟɜɁҰ૬Ɂ˨ ȺȈ࿎ျژᇀȉȈ࿎ျȉɁյ
ᬱᄻɂቼᴯ ኮˁ ቼᴰ ኮȻȪȹȈ ࿎ᴮျژᇀɁॴಐȉ
Ȉᴮ࿎ျɁॴಐȉɁ˹ȺዊԨȾᇉȨɟȹȝɝǾ
ඒɁᣮɝȺȕɞǿ
ቼᴯኮȈ࿎ျژᇀȉ
ᴮ Ȉ࿎ျژᇀȉɁॴಐ
Ȉ࿎ျژᇀȉɂᴩ˹ޙಇȺޙ᏿ȪȲю߁
ɥژᇀȻȪȹᴩஓࢠႆ๊ɗᇋ͢ȻɁᩜᣵɥ
َɝȽȟɜ࿎ͶɁᤆӦȽȼɁറȁȽ࿎ျး៎
ɗɲʗʵɸ˂ɋɁᩜ॑ɥᯚɔᴩᜊߔᴩ޴᮷
ȽȼɥᣮȪȹ࿎ျޙᄑȾ૘ሱȬɞᑤӌȻৰ
࣊ɥᑎȹɞȻȻɕȾᴩ࿎ျޙɁژటᄑȽക
ॡɗՁျˁศҬᴩ࿎ျޙɁ౓ȲȬमҾɥျ
ᜓȨȮᴩᇼޙᄑȽ᛻஁ɗᐎț஁ɥ᭴șᇼᄻ
Ⱥȕɞǿ
Ȉ࿎ျژᇀȉɁ࿑ौɂᴩஓࢠႆ๊ɗᇋ͢
ȻɁᩜᣵɥَɝȽȟɜ࿎ျޙȟᇼޙ੫ᚓȾ
౓ȲȬमҾȽȼȾȷȗȹɁᝓឧɥ຅ɔȨȮᴩ
࿎ͶɁᤆӦȽȼᡵᣋȽ࿎ျး៎ɗɲʗʵ
ɸ˂ȾᩜȬɞ᛻஁ɗᐎț஁ɥ᭴șю߁Ⱥഫ
਽ȪᴩژᇀᄑȽጨ᭴ɥᡵȾ͇ȤȨȮɞɛșȾ
ȪȹȗɞȦȻȺȕɞǿȈ࿎ျژᇀȉɂᴩȦɁ
ɛșȽ࿑ौɥɕȶȲᇼᄻȺȕɞɁȺᴩ࿎ျޙ
࿑఍Ɂᐎț஁ɗ࿎ျޙᄑȾ૘ሱȬɞ஁ศɥ
ᜊߔɗ޴᮷ȽȼɥᣮȪȹޙɃȨȮɞȻȻɕ
Ⱦᴩஓࢠႆ๊ɗᇋ͢Ⱥ๊ႊȨɟȹȗɞщͶ
ᄑȽ̜΍ɥ՘ɝ˨ȥȹ࿎ျޙɁ౓ȲȬमҾ
ɥျᜓȨȮᴩႆाɁ࿎ျȾߦȬɞᒾ֞ˁᩜ
॑ɥᯚɔɞɛșȾȬɞȦȻɥ᥾᛾Ȫȹȗɞǿ
Ȉ࿎ျژᇀȉɁю߁ɂᴩ˹ޙಇျᇼቼᴮґ
᥿ȽȼȻɁᩜᣵɥᐎਁȪᴩᡵᣋȽ࿎ျး៎
ɗɲʗʵɸ˂ȾȷȗȹɁျᜓɥ຅ɔᴩஓࢠ
ႆ๊ɗᇋ͢ȻɁᩜᣵɥَɞȦȻȟȺȠɞɛș
ȾᴩȈᴥᴦ ࿎ͶɁᤆӦȻɲʗʵɸ ȉ˂ՒɆȈᴥᴦ 
റȁȽ࿎ျး៎Ȼɲʗʵɸ˂ɁҟႊȉɁ۾
ᬱᄻȞɜഫ਽ȨɟȹȗɞǿȨɜȾᴩᴥᴦɁ
˹Ⱦᴩ࿎ျᦀɁລްȻ᚜Ȫ஁ᴩґ౏Ɂਖ਼ศ
ȽȼɥျᜓȨȮᴩ͏ऻɁޙ᏿Ⱥ຅ɔɜɟɞ
ɛșȾᴩȈᴥᴦɬᴥɬᴦ ࿎ျᦀɁລްȻ੥ȗ஁ȉ
ɥᜫȤᴩᴥᴦɁ˹Ⱦᴩ࿎ျޙȟ๊ႊȨɟȹ
ȗɞщͶᄑȽ̜΍ɥ੥șᬱᄻȻȪȹȈᴥᴦɴ
ᴥɬᴦ ࿎ျޙȟ઒Ȣ˰ ႜȉɥᜫȤȹȗɞǿɑ
Ȳᴩ۾ᬱᄻȧȻȾᜫްȨɟȹȗɞȈ૘ሱ๊Ӧȉ
ȺɂᴩщͶᄑȽᝥᭉɁᜓขɁکᬂȺႊȗɞ
ʁʃʐʪᝲख़ႊȰɁᴯȈႆ๊Ɂ˹Ɂ࿎ျޙȉᐎߔ
ᴪᴪ
ȦȻȟȺȠɞɛșᴩᜊߔᴩ޴᮷Ƚȼɥᚐȗᴩ
࿎ျޙᄑȾ૘ሱȬɞ஁ศɥ᏿ीȨȮᴩڨ֖
ంɥͽ਽ȨȮȲɝᴩᄉ᚜ɥᚐșൡ͢ɥᜫȤ
ȲɝȬɞȦȻȟ෰ɔɜɟɞǿȦɁȈ࿎ျژᇀȉ
ɁࠚεȾɛȶȹᴩᡵᣋȾ᛻ɜɟɞ࿎ျᄑȽ
̜࿎ˁး៎ȾᩜȬɞژటᄑȽകॡɗՁျˁ
ศҬɥျᜓȨȮᴩ࿎ျޙᄑȽ૘ሱɁ஁ศɥ
ᡵȾ͇ȤȨȮɞɛșȾȬɞȻȻɕȾᴩ࿎ျޙ
Ȼஓࢠႆ๊ɗᇋ͢ȻɁȞȞɢɝɥᐎțɞȦȻ
ȟȺȠɞɛșȾȬɞȦȻȟ۾ҒȺȕɞǿ
ቼᴰኮȈ࿎ျȉ
ᴮ Ȉ࿎ျȉɁॴಐ
Ȉ࿎ျȉɂᴩȈ࿎ျژᇀȉȻɁᩜᣵɥَ
ɝȽȟɜᴩ௿Ⱦ᣹ɦȳ࿎ျޙᄑȽ஁ศȺ
ᒲུɁ̜࿎ˁး៎ɥ՘ɝ੥ȗᴩᜊߔᴩ޴
᮷ȽȼɥᣮȪȹᴩ࿎ျޙᄑȾ૘ሱȬɞᑤ
ӌȻৰ࣊ɥᡵȾ͇ȤȨȮɞȻȻɕȾᴩ࿎ျ
ޙɁژటᄑȽകॡɗՁျˁศҬɁျᜓɥ
຅ɔȨȮᴩᇼޙᄑȽᒲུᜊɥᑎȹɞᇼᄻ
Ⱥȕɞǿ࿎ျޙɁ࿑ौɂᴩȺȠɞȳȤԨ
ጠԇȪȲస͔˩ȺᴩᒲུɁ̜࿎ˁး៎Ⱦ
ȷȗȹᜊߔᴩ޴᮷ɥᚐȗᴩᜊລˁລްȨ
ɟȲᦀɁᩖɁᩜΡȞɜɛɝௐᤇᄑȽศҬ
ɥ᛻ȗȳȪᴩȨɜȾᴩȰɁศҬȞɜ୿Ȫ
ȗ̜࿎ˁး៎ɥ̙ລȪȲɝᴩᝢ஥ȪȲɝȬ
ɞȦȻȟȺȠɞȦȻȺȕɞǿȈ࿎ျȉɂᴩ
ȦɁɛșȽ࿑ौɥɕȶȲᇼᄻȺȕɞɁȺᴩ
૘ሱɁᤈሌɥ᥾᛾ȪȲ઩߳ɥᚐȗᴩႆा
ȟᒾ֞ˁᩜ॑Ȼ૘ሱ॑ɥɕȶȹᒲུɁ̜
࿎ˁး៎ɥ࿎ျޙᄑȾᐎߔȬɞᑤӌȻৰ
࣊ɥᡵȾ͇ȤȨȮɞɛșȾȬɞȦȻȟ۾Ғ
ȺȕɞǿȰșȪȲޙ᏿Ɂ˹ȺᴩࢼȷȞɁ
̜࿎ˁး៎ȟպˢɁകॡȾɛȶȹᝢ஥Ⱥ
ȠɞȦȻɥ޴৞ȨȮȲɝᴩ᏿ीȪȲകॡɗ
ՁျˁศҬɥژȾᴩȰɁͅɁ̜࿎ˁး៎
Ɂፀ౓Ɂ̙ລɗᜓ᥺ɥȨȮȲɝȬɞȦȻ
ȟ᥾ᛵȺȕɞǿȈ࿎ျȉɁю߁ɂᴩ˹ޙ
ಇျᇼቼᴮґ᥿ՒɆȈ࿎ျژᇀȉȻɁᩜ
ᣵɥᐎਁȪᴩژటᄑȽകॡɗՁျˁศҬ
ɥͶጕᄑȾޙ᏿ȺȠɞɛșᴩȈᴥᴦറȁȽ
ᤆӦȉᴩȈᴥᴦฯȉᴩȈᴥᴦ᫖෥Ȼᆯ෥ȉ
ՒɆȈᴥᴦՁފȉɁ۾ᬱᄻȞɜഫ਽Ȩɟ
ȹȗɞǿȰɟȱɟɁᬱᄻȺɂژᇀᄑȽ̜
ᬱɥ՘ɝ˨ȥᴩᜊߔᴩ޴᮷ȽȼɥᣮȪȹ
࿎ျᄑȽ̜࿎ˁး៎ȾᜆȪɒȽȟɜျᜓ
ȺȠɞɛșȾȪȹȗɞǿ࿎ျޙɁകॡɗ
ՁျˁศҬɂԨ࿲Ⱥސ٣ȬɞɕɁȺɂȽ
Ȣᴩᄾ̠ȾᩜᣵȟȕɝᴩпͶȻȪȹˢȷ
ɁഫᣲɥɕȶȹȗɞǿȪȲȟȶȹᴩژట
ᄑȽകॡɗՁျˁศҬɁρȁɁျᜓȾႡ
ɑɜȭᴩȦɟɜɥᩜᣵȨȮጕፋᄑȽျᜓ
ɑȺᯚɔᴩ፱նᄑȽɑȻɑɝɁȕɞഫᣲȻ
ȪȹпͶɥȻɜțɜɟɞɛșȾȽɞȦȻȟ
᥾ᛵȺȕɞǿȰɟȻȻɕȾᴩ࿎ျޙɁᄉ
ࠕɗᇼޙ੫ᚓɁ᣹ࠕȾߦȬɞᒾ֞ɥ׹ᠭ
ȬɞȦȻɕ۾ҒȺȕɝᴩ̾وȈᴥᴦɰᴥɬᴦ 
࿎ျޙȟኳȢఝ఼ȉȟᜫȤɜɟȹȗɞǿ
ɑȲᴩ۾ᬱᄻȧȻȾȈ૘ሱ๊ӦȉȟᜫȤ
ɜɟȹȝɝᴩȰȦȺɂᜊߔᴩ޴᮷Ƚȼɥ
ᚐȗᴩ࿎ျޙᄑȾ૘ሱȬɞ஁ศɥ᏿ीȨ
Ȯᴩڨ֖ంɥͽ਽ȨȮȲɝᴩᄉ᚜ɥᚐș
ൡ͢ɥᜫȤȲɝȬɞȦȻȟ෰ɔɜɟɞǿȦ
ɁȈ࿎ျȉɁࠚεȾɛȶȹᴩ࿎ျޙᄑȾ
૘ሱȬɞᑤӌȻৰ࣊ɥᡵȾ͇Ȥᴩ࿎ျޙ
ɁژటᄑȽകॡɗՁျˁศҬɁျᜓɥ຅
ɔᴩͶጕԇȨɟȲᅺឧȾژȸȗȹᒲུɁ
̜࿎ˁး៎ɥґ౏ᄑᴩ፱նᄑȾᐎߔȬɞ
ᑤӌɥᑎ਽ȬɞȦȻȟ۾ҒȺȕɞǿ
ȦɁ˹ȺᜤᣖȨɟȹȗɞȈ࿎ျژᇀȉɁ
Ȉᴥᴦ ࿎ͶɁᤆӦȻɲʗʵɸ ȉ˂ՒɆȈᴥᴦ 
റȁȽ࿎ျး៎Ȼɲʗʵɸ˂ɁҟႊȉȻȈ࿎
ျȉɁȈᴥᴦറȁȽᤆӦȉᴩȈᴥᴦฯȉᴩȈᴥᴦ
᫖෥Ȼᆯ෥ȉՒɆȈᴥᴦՁފȉɂ୎ް͏Ұ
ȺɕպറȾҚᜤȨɟȹȗȲɕɁȺȕɞǿᝊጯ
ю߁ɂ
Ȉ࿎ျژᇀȉɁю߁ȻȰɁኰٍᴩሌ࣊
Ȉ࿎ျȉɁю߁ȻȰɁኰٍᴩሌ࣊
Ɂ˹ȺᜤᣖȨɟȹȗɞǿ΍țɃȈ࿎ျژᇀȉ
Ɂᴥᴦ ࿎ͶɁᤆӦȻɲʗʵɸ˂Ⱥɂ
ʹ᥿ᅽఙ۾ޙǽᆅሱ጗ᛵǽቼ  հǽ
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ɬᴫᤆӦɁ᚜Ȫ஁
ᴥɬᴦ ࿎ျᦀɁລްȻ੥ȗ஁
ǽᡵᣋȽ࿎ျး៎Ⱦȷȗȹᴩ࿎ျᦀɁລް
Ȼ᚜Ȫ஁ᴩґ౏Ɂਖ਼ศɥျᜓȬɞȦȻǿ
ᴥɮᴦ ᤆӦɁ᚜Ȫ஁
ǽ࿎ͶɁᤆӦɁژటᄑȽ᚜Ȫ஁Ⱦȷȗȹᴩ
ᄽ፷ᤆӦɥ˹॑ȾျᜓȬɞȦȻǿ
ᴥɰᴦ ᄽ፷ᤆӦɁӏᣱ࣊
࿎Ͷȟᄽ፷˨ɥᤆӦȬɞکնɁӏᣱ࣊ɥ
ျᜓȬɞȦȻǿ
ɮᴫറȁȽӌȻȰɁЄȠ
ᴥɬᴦ റȁȽӌ
ǽ࿎ͶȾറȁȽӌȟЄȢȦȻɥျᜓȬɞȦȻǿ
ᴥɮᴦ ӌɁȷɝնȗ
ǽ࿎ͶȾЄȢӌɁȷɝնȗɥျᜓȬɞȦȻǿ
ᴥɰᴦ ᤆӦɁศҬ
ǽᤆӦɁ˧ศҬɥျᜓȬɞȦȻǿ
ᴥɲᴦ ࿎ͶɁᕶ˩ᤆӦ
࿎Ͷȟᕶ˩Ȭɞ᪨ɁᤆӦɁ࿑ौՒɆ࿎ͶȾ
ЄȢӌȻᤆӦɁᩜΡȾȷȗȹျᜓȬɞȦȻǿ
ɰᴫӌޙᄑɲʗʵɸ˂
ᴥɬᴦ ᤆӦɲʗʵɸ Ȼ˂ͱᏚɲʗʵɸ˂
ǽᤆӦɲʗʵɸ˂ȻͱᏚɲʗʵɸ˂Ⱦȷȗȹᴩ
̜̈́Ȼᩜᣵ͇ȤȹျᜓȬɞȦȻǿ
ᴥɮᴦ ӌޙᄑɲʗʵɸ˂Ɂίސ
ӌޙᄑɲʗʵɸ˂ίސɁศҬɥ̜̈́Ȼᩜ
ᣵ͇ȤȹျᜓȬɞȦȻǿ
ɲᴫ࿎ͶɁᤆӦȻɲʗʵɸ˂ȾᩜȬɞ૘
ሱ๊Ӧ
ǽ࿎ͶɁᤆӦȻɲʗʵɸ˂ȾᩜȬɞ૘ሱ๊Ӧ
ɥᚐȗᴩޙ᏿ю߁Ɂျᜓɥ຅ɔɞȻȻɕȾᴩ
࿎ျޙᄑȾ૘ሱȬɞᑤӌɥᯚɔɞȦȻǿ
ȻᝊᣖȨɟǾю߁ɥ஥ɜȞȾȪȹȗɞǿ௿Ⱦ
Ȉᴥᴦ റȁȽ࿎ျး៎Ȼɲʗʵɸ˂Ɂҟႊȉ
ȾȷȗȹɂȈɬྒᴥɬᴦ ྒȻຣ࣊ǾྒȻຣ࣊
ȾȷȗȹǾՁފɗґފɁྒᤆӦȻȗș᛾ཟȞ
ɜျᜓȬɞȦȻǿᴥɮᴦ ྒɁҟႊྒɁሉӦՒ
ɆྒȻ̜̈́Ɂ۰૰ȾȷȗȹျᜓȬɞȦȻǿȉ
ȻᝊᣖȨɟǾ͏˩Ⱦᝊጯᬱᄻɥᣵɀȹȗɞǿ
ȰȪȹǾҰᣖȪȲ᛾ཟȾߦȪǾߴޙಇˁ˹
ޙಇˁᯚಇȻ۰ᤢȬɞޙಇȺɁଡ଼ᑎȻȪȹǾ
պȫȢ୫ᇼᅁޙ᏿઩߳ᛵᬻǾျᇼǾ࿎ျ ᴦ
Ɂ˹ȺǾ
઩߳ȾछȲȶȹɁᥓਁ̜ᬱȻȪȹඒɁཟȽ
ȼɥӏțȲǿ
ḧ ᜊߔᴩ޴᮷ȽȼɁፀ౓ɥґ౏Ȫᜓ᥺Ȫ
ȹᒲɜɁᐎțɥ߳ȠҋȪᴩȰɟɜɥ᚜း
ȬɞȽȼɁޙ᏿๊ӦɥЭ޴ȬɞȦȻǿ
Ḩ ۾ޙɗᆅሱൡᩜᴩԩ࿎ᮁȽȼȻሥ഍ᄑ
ȾᣵଆᴩԦӌɥَɞɛșȾȬɞȦȻǿ
ḩ छᝉᇼᄻɗͅɁᇼᄻɁю߁ՒɆୣޙᇼ
ɗ޿࣍ᇼኄɁю߁ɥᡍɑțᴩᄾ̠Ɂᩜᣵ
ɥَɞȻȻɕȾᴩޙ᏿Ɂю߁ɁጕፋॴȾ
Ⴁ৙ȬɞȦȻǿ̾وɁ୎᜙Ⱥᴩߴˁ˹ˁ
ᯚኄޙಇɥᣮȫȲျᇼɁю߁Ɂഫᣲԇɥ
َȶȹȗɞǿߴޙಇᴩ˹ޙಇՒɆژᇀɥ
͇ȪȲᇼᄻȾȷȗȹᴩȈɲʗʵɸ˂ȉᴩ
ȈዬފȉᴩȈႆ֤ȉᴩȈ٥္ȉɥ౸ȻȪȲю
߁Ɂഫ਽ɥᴩَᴮᴩَᴯȾᇉȬǿɑȲᴩ
ᯚኄޙಇȞɜ˹ޙಇȾሉᚐȪȲ˿Ƚю߁
ɥ͏˩ȾᇉȬǿ
ᵘ˹ޙಇျᇼˁቼᴮґ᥿ᵚ
ӌȻɃɀɁͩɆᴩ᥾ȨȻ᠎ᦀɁᤏȗᴩ෩٢ᴩ
ʡʳʃʋʍɹᴩ᫖ӌᦀᴩྒᦀᴩ᫖ފᴩᄽ
ํȻ̬ํɁᤏȗᴩӌɁն਽Ȼґᜓᴩ̜̈́ᴩ
̜̈́လᴩ෩໎๬Ɂ᫖෥ͤ߳ॴᴩՁފɁ਽
ɝ቏ȴȻɮɴʽᴩԇޙ۰ԇȻ᫖෺ᴩྒɁ
ͤɢɝ஁ᴩɲʗʵɸ˂۰૰Ɂӛလᴩ୐ߪ፷ᴩ
ᒲུၥہɁίпȻᇼޙ੫ᚓɁҟႊ
ᵘ˹ޙಇျᇼˁቼᴯґ᥿ᵚ
ሗފɥȷȢɜȽȗ೤࿎Ɂ͓ᩖᴩིᑫ೥Ӧ
࿎Ɂ͓ᩖᴩႆ࿎Ɂ۰ᤢȻ᣹ԇᴩஓటɁۿ
෥Ɂ࿑ौᴩ۾෥ɁӦȠȻ๜ูɁफᬭᴩᤤ
ͤɁ᛼ҬॴȻᤤͤފᴩᵁᵋᴾᴩఌɁᤆӦ
Ȼ᛻ț஁ᴩஓ᭥ᴩఌ᭥ᴩᦿธጕɁސ٣ᴩ
٥္ຣ௟ԇᴩ۶఼ሗᴩᒲུၥہɁίпȻ
ᇼޙ੫ᚓɁҟႊ
ʁʃʐʪᝲख़ႊȰɁᴯȈႆ๊Ɂ˹Ɂ࿎ျޙȉᐎߔ
ᴪᴪ
ȻҰᏚȠȪȹَ ɁᴮɛșȾᇉȪȹȗɞǿ޴ɂખ
ᝲȺऻᣖȬɞᇹɁ࿎ျޙȞɜɁʊɮʚ˂ʂɱʽ
ʒᴥdivergentᴦȽᄉ৊ȺɂȈႆ֤ȉȈ٥္ȉȻȗȶ
ȲʛʳʊɮʪɁછ۾ȟȕɞɁȺǾَ ȻᴮȻɕȾ
ˢ፳ȾᇉȨɟȲَ ɕᴯȦȦȺᢐȮȹȝȢȦȻȾ
Ȭɞǿَ ɂᴯȈႆ࿎ژᇀȉȈ٥ޙژᇀȉȾȞȞ
ɢɞґ᥿Ɂߴޙಇˁ˹ޙಇˁᯚಇɁଡ଼ᑎɁ۰
ᤢɥᇉȬɕɁȺȕɞǿ
ᴱᴫʁʃʐʪᝲᄑᐎț஁ȺȈ࿎ျޙȉɥᜊɞ
.ᴰȺɒȹȠȲȻȝɝǾȈ࿎ျޙȉɥޙɉ᛾
ཟȻȪȹȈᒲུᇼޙȉɁ൐୽ᄑȽଡ଼ᑎȞɜȰ
Ɂ৙Ᏺɥ઩ଊȪȹȗɞǿᜤᣖȨɟȹȗɞȰɟ
ɜɥ͏ȹпȹɁȈᒲུᇼޙȉɥ፤ᏣȪȹȗɞ
Ȼȗș̜ɂҋ఼ȽȗȟǾᒲུᇼޙɁȈژటȉ
ɥޙ᏿ȬɞͶጕȻȗș̜ɂȺȠɞǿԴȴ૘෰
ȪșɞпȹɁȈᒲུᇼޙᄑȉ̜៎ɋɁȈژᇀ
ᄑᅺឧȉȻȪȹɁͶጕȟȰȦȾȕɞǿᇹɂȦ
Ɂґ᭒ԴȴȈɲʗʵɸ ȉ˂ȈዬފȉȈႆ֤ȉȟȈ࿎
ɁျȉȻȈސ٣ȉȻȈ৙ ᴥॖWillᴦȉȻȗșȷ
ȽȟɝȺ᛻țȹȢɞǿȰɁᝊጯȽ௿Ƚɞґ᭒
ȺȕɞǾȈɲʗʵɸ˂Ɂ᛻஁ȉȈɲʗʵɸ˂Ɂ
۰૰ȻίސȉȈɲʗʵɸ˂៾ໃɁ఍ӛҟႊȉ
ɂȈႆ๊Ɂ˹Ɂ࿎ɁျȉȻȗșᜊཟɥᇉȪȹ
ȗɞǿȈዬފȉɁᝊጯȽ௿Ƚɞґ᭒ȈዬފɁ
ސ٣ȉȈዬފɁፀնȉȈዬފɁίސॴȉȈዬފ
Ɂધȷɲʗʵɸ ȉ˂ɂඩȾȈސ٣ȉȻȗșץ
ᭉɥ᥾Ȣ᝙ɞ࿎᝙ȺȕɞɛșȾ᛻țɞǿȰȪȹǾ
Ȉႆ֤ȉɁᝊጯȽ௿Ƚɞґ᭒Ȉႆ֤ɁഫᣲȻ
ൡᑤȉȈႆ֤Ɂ۹റॴȻцᣮॴȉȈႆ֤Ɂᣵ
ፖॴȉȈႆ֤ȻၥہɁȞȞɢɝȉɂɴ ʒ˂ʧɮ
ɲ˂ʁʃᝲɥҰ૬ȻȪȲǾȈ৙ ᴥॖWillᴦȉȾ
຅ȢȞȞɢȶȹȢɞȻȦɠȺȕɝǾ٥္Ȟɜޥ
ޯȾɑȺࢿȟɞၥہɁȞȞɢɝȺȕɞȈɶɮɬ
ɁျᝲȉȾȷȽȟɞɕɁȺȕɞǿȦșȪȹᐎț
ɞȻȈ࿎ျȉȞɜʊɮʚ˂ʂɱʽʒȽࢿȟɝɥ
᛻ȮɞȈʁʃʐʪᝲɁख़ႊȉȻȪȹɁȈႆ๊Ɂ
˹Ɂ࿎ျȉȟˢᓐᄑȈ࿎ျޙȉଡ଼ᑎɥᠯțȹ
᛻țȹȢɞǿ
ȨȹǾటખᝲɁʛʳʊɮʪɁછ۾Ⱦȷȗȹ
ᣖɌȲɁȳȟǾȈ઩߳ᛵᬻȉȾȝȗȹɕǾᴥƕᴦ
୎ױɁژట஁ᦉɁȽȞȺ
ᴥɮᴦ ျᇼɁޙ᏿Ⱦȝȗȹژᇀᄑˁژట
ᄑȽᅺឧˁ੫ᑤɂᴩ޴ႆ๊ȾȝȤɞ๊ႊɗ
ᝲျᄑȽ९ᐎӌɁژᄷȻȪȹ᥾ᛵȽ৙֞ɥ
ɕȶȹȗɞǿɑȲᴩᇼޙ੫ᚓɁ᣹ࠕȽȼɁ
˹Ⱥᴩျୣଡ଼ᑎɁّ᪨ᄑȽᣮႊॴȟˢ࠙
ץɢɟȹȗɞǿȦɁȲɔᴩᇼޙᄑȽകॡɁ
ျᜓȽȼژᇀᄑˁژటᄑȽᅺឧˁ੫ᑤɁ
ᆬ޴ȽްᅔɥَɞᜊཟȞɜᴩȈɲʗʵɸ ȉ˂ᴩ
ȈዬފȉᴩȈႆ֤ȉᴩȈ٥္ȉȽȼɁᇼޙɁژ
టᄑȽ᛻஁ɗകॡɥ౸ȻȪȹᴩފȼɕȲȴ
ɁᄉᤎɁ෉᪡ɥᡍɑțᴩߴˁ˹ˁᯚኄޙಇ
ɥᣮȫȲျᇼɁю߁Ɂഫᣲԇɥَɞ஁տȺ
୎ױȬɞǿ
ȻȈɲʗʵɸ ȉ˂ᴩȈዬފȉᴩȈႆ֤ȉᴩȈ٥္ȉȾ
ȷȗȹɁᄾ̠ᣵᩜॴɥᇉדȬɞɛșȽᜤᣖɥȪ
ȹȗɞǿȈഫᣲԇɥَɞȉɁ৙֞ȟᣵᩜॴɥɎ
ɁɔȞȪȹȗɞǿኂᐐખᝲȺɂȰɁᣵᩜॴɂ
ɕȶȻऐȗɕɁȻȪȹ˿एȪȹȗȢɕɁȺȕɞǿ
ɑȭȈ࿎ျޙȉȻȪȹ੥șґ᥿ȾȈӌޙȉȟȕ
ɞȟǾȦɁӌޙɂȈӌȉȟЄȢȦȻȻȈӦȗȲɝȉ
ȈඨɑȶȲɝȉȬɞȦȻȟژటȺȕɞǿȈӦȢȉ
ȦȻɁ˹ȺɂˢްȾӦȢȦȻɗȈȳɦȳɦᣱȢ
ȽɞȦȻȉȽȼȟȕɞǿȦɟɂ࿎ͶɁᦀȻᩜΡ
ȪǾ᠎ᦀȻ֣ɃɟɞɕɁȾ߈૚ȾȷȽȟȶȹȢ
ɞǿȰȪȹӦȢȻȠȾͅȾՒɏȬफᬭӌɥᐎț
ȹȈͽႊȉȻȞȈՕͽႊȉȻȗș᜘ᕹȾ᚜Ȩɟ
ɞ̜៎ȟ࿎ͶɁᩖɁᩜΡॴȻȪȹҋȹȢɞǿ
ȨȹǾȦɟɜɁӦȠɂȼȦȞɜ఼ȹȼȦɋͤ
ɢȶȹȗȢɁȳɠșȞǿɂȲɑȲǾᝤȞȟ৙ॖ
ᴥWillᴦɁӌȺȦɟɥႆɒҋȪȲɝǾ๡ȪՍȶ
ȲɝȺȠɞɁȳɠșȞȻᐎțɞȦȻɂȺȠɞɁȳ
ɠșȞǿȈɲʗʵɸ ȉ˂Ȼȗșᐎț஁ȾɛɞȻǾ
ȰɟɂȈίސȨɟɞȉȻȗș̜ȾȽɝǾȈ৙ॖ
ᴥWillᴦȉɁЄȠ૔ȤȺ।ུȻ๡țՍȶȲɝɂȪ
ȽȗǿȺɂǾȈႆ֤ȉɂȦɁȈӦȢȦȻȉȻȈඨ
ɑɞȦȻȉȾȼșᩜΡȪȹȢɞɁȳɠșȞǿȦȦ
ʹ᥿ᅽఙ۾ޙǽᆅሱ጗ᛵǽቼ  հǽ
ᴪᴪ
଎ˍȽˍ
ʁʃʐʪᝲख़ႊȰɁᴯȈႆ๊Ɂ˹Ɂ࿎ျޙȉᐎߔ
ᴪᴪ
଎ˍȽˎ
ʹ᥿ᅽఙ۾ޙǽᆅሱ጗ᛵǽቼ  հǽ
ᴪᴪ
଎ˎ
ʁʃʐʪᝲख़ႊȰɁᴯȈႆ๊Ɂ˹Ɂ࿎ျޙȉᐎߔ
ᴪᴪ
ȾȈͤଂȉȻȗșץᭉɗᚗ଒ɁȈ֋ՖȉȻȗȶ
ȲץᭉȟȞȞɢȶȹȢɞǿओ˽ȟʞʃʒʵ Ȟɜ
ᄉߪȨɟȹజȾɔɝᣅɦȳȻȪȲɜȈ࿎ျޙȉ
ᄑȾɂజȟཱིȥɞȻȗșྒ۰૰ȟᠭȶȲȦȻȾ
ȽɝǾʞʃʒʵ ɁऀȠᦂɥऀȗȲ̷ᩖɁᴥWillᴦ
ɂʞʃʒʵ ɁȈऀȠᦂȉȻȗșȕɞሗɁȈʃɮʍʋȉ
ȻɁᩜΡȺ࿎ျᄑȾᩜΡȟҋ఼ȹȗɞǿȨȹǾ
ȦɦȽʞʃʒʵ ȺȽȢȹɕ޿ȟᆍەȨɟɞȦȻ
ȟ۹ȁȕɞǿ٥္˨ȺᠭȦɞറȁȽད޼ɂȦș
ȗȶȲ۾ȽɝߴȽɝɁ٥္ю᥂ՒɆ᚜ᬂɁ࿎
ျᄑᆍەȾɛɞǿȰɟɥᐎțɞȻȠɂǾ۾ȠȽ
ࠨȟᢆȥᕶȴȲȻȪȹɕǾߴȨȽัํȞɜܿɑ
ɞȞɕȪɟȭǾํͶȟɕȲɜȬɕɁȞǾ٥᫚Ȼ
ȗșળӦȟɕȲɜȬɕɁȞറȁȺȕɞǿȗȭɟ
ȾȪɠȈ٥္ȉȻȗșᛓնᄑഫ਽࿎ͶȟȈ෥៎ȉ
ȽȼɁȦɟɑȲᛓ᫆ȽȈ࿎ျး៎ȉȾ᛻ᓋɢ
ɟȲፀ౓ȻȪȹད޼ȻȗșɕɁɕȕɞǿȦșȪȹ
ᐎțɞȻȈ࿎ျȉɂȈႆ֤ȉȞɜȈ٥္ȉɑȺǾ
റȁȽȈᒲུᇼޙȉɁՁཟȻɕᐎțɜɟǾ̾ ɗǾ
ʒʳ ʽʂʃʉȻʊɮɴ ʓ˂ɁൡᑤȟᎥɝȽȬԡ߳
ͶɥՁཟȻȬɞɽʽ ʞʯ˂ ʉɥᮠΈȬɞȈ̷ᩖȉ
ɛɞȈʃɮʍʋʽ ɺȉɁ̈́ጸɒȟᛓ᫆Ƚᇋ͢ɥ
ፏܰȾɽʽ ʒʷ ˂ʵȪȹȗɞǿȦɁɛșȾȈ࿎ျȉ
ɥȈʁʃʐʪȉɁറȁȽȷȽȟɝɁՁཟȻȻɜ
țȲșțȺǾʁʃʐʪᝲɁ˹ȺȈ࿎ျޙȉɥᜊ
ɞᜊཟȞɜȈႆ๊Ɂ˹Ɂ࿎ျȉɋ೫᜞ɥӏț
ȹȗȢȦȻȟȺȠɞǿԴȴȈʁʃʐʪᝲȉɁख़
ႊȻȪȹȈႆ๊Ɂ˹Ɂ࿎ျȉɥસțȹȗȢȦȻ
ȟȺȠɞȻ९șǿ̷ᩖɁސ٣ȰɁɕɁɂ࿎ျȺ
ɂျᜓȺȠȽȗǿ̷ᩖɁސ٣ɂɴ ʒ˂ʧɮɲ˂
ʁʃᝲȞɜɁျᜓȺǾႆɑɟȹɂඳɦȺȗȢႆ
ސఙᩖɥȕɝɁɑɑȾᝓɔɞɎȞɂȽȗǿȰɁ
ސ٣ɁᣵᨎɁ˹Ⱦȕɞ̷ᩖɁ৙ ᴥॖWillᴦȾ
ȷȗȹɂǾȦȦȺ᜘ȗ᚜ȪȲɛșȾȈʃɮʍʋʽ
ɺȉɁमᄻȺ࿎ျȻȞȞɢȶȹȢɞȻᐎțɞǿ
ᴲᴫʁʃʐʪᝲख़ႊȻȪȹɁࠕᩒ
ᴱᴫɁ˹ȺኂᐐȟᣖɌȲʁʃʐʪᝲᄑख़ႊ
Ɂᐎț஁ȺɂɑȳȈႆ๊Ɂ˹Ɂ࿎ျޙȉɥᄽ
૚ࠕᩒȪȹɒɞȦȻɂȺȠȽȗǿറȁȽȦȻ
ȟȷȽȟȶȹȗɞȻȗȶȲ৙֞ȺɁʁʃʐʪ
ᝲख़ႊȺȕɞǿȺɂȼɁɛșȾȈႆ๊Ɂ˹Ɂ
࿎ျޙȉɋख़ႊȪᣋȸȗȹȗȤɞȳɠșȞǿ
ȦȦȺץᭉ̜΍ɥȗȢȷȞમȥȹȞɜȈख़ႊ
ᄑȉȽࠕᩒɥᐎțȹɒȲȗǿȰɁȲɔȾȦȦ
Ⱥɂץᭉ̜΍ᴯɁґ᭒ȾȕȲɞץᭉ̜΍ɥ˨
ȥȹɒɞǿ
ץᭉ̜΍ᴯᴪᴮ
ǽպ᠎ɁጓɥᴯటశɀȹईȾȪȲᄉᬩͶȺ
ɂǾጓȟᴮటɁȻȠȾ෗ɌȹǾईɥͤɢɞ
ᣱȨɂͷςȾȽɞȞǿएӌɂȼȴɜȾߦȪ
ȹɕպȫȻȬɞǿᴥኌțɂهુ̡оȪȹߴ
ୣཟ͏˩ᴯಓɑȺ෰ɔɛᴦ
ץᭉ̜΍ᴯᴪᴯ
ǽ᫖෥ӌ፷Ȼպറɮʫ˂ʂȺȠɞɛșȾǾ
ᆯӌ፷ɕȰɁటୣȟᆯႜɁऐȨȾɛȶȹข
ɔɜɟȹȗɞǿȼșขɔɜɟȹȗɞȞᝢ஥
ȪȽȨȗǿ
ץᭉ̜΍ᴯᴪᴰ
ǽȕɞ޷юɁሳ෥Ɂፏߦຣ࣊Ȼ๙ᤅȬɞ෥
ͶɁյґފɁᤆӦɲʗʵɸ˂ȻɁᩜΡɥᐎ
țǾඒɁץȗȾኌțɛǿ
ᴥᴦȦɁ޷юɁ෥ͶґފɁȬɌȹɁᤆӦɲ
ʗʵɸ˂ȟᴭȾȽȶȲȻȬɞȻȠɁຣ࣊
ɂͷƇȻᐎțɜɟɞȞኌțɛǿ
ᴥᴦ޷юɥ᭣ɆȞȶȹȗɞ᠎ᦀᵪᴥ˛ᴦɁ
෥ͶґފɁᣱ࣊ɥĲᴥmᴬ sᴦȻȬɞȻ
ȠǾȰɁᤆӦɲʗʵɸ˂ɂͷᴥᵇᴦȞǿ
ඒȾǾ޷юɁሳ෥Ɂፏߦຣ࣊ȟሳᝩൡɁ۾
۰Ƚ୒᪩Ⱥ ᴢɕ˨ȟȶȹȪɑȶȲȻȬɞǿ
ᴥᴦ˨ȟɞҰɁሳ෥˹ɁᥣጨґފᴥOᴦɁ
ᣱ࣊ɥ mᴬ sȻȪȲȻȠɁǾ˨ȟȶ
ȹȞɜɁᥣጨґފɁᣱ࣊ɥ෰ɔɛǿ
ᴥᴦȦɁ஽Ǿሳ෥˹Ɂ̝ᥣԇཚጨґފᴥCOᴦ
ɂͷ mᴬ sɁᣱ࣊ȻȽȶȲȻᐎțɜɟ
ʹ᥿ᅽఙ۾ޙǽᆅሱ጗ᛵǽቼ  հǽ
ᴪᴪ
ɞȞ᜛አȮɛǿᴥཚጨՁފᵀᴩᥣጨՁފ
OɁՁފᦀɂյȁ ,ᴦᴥ᜛አፀ౓ɂߴ
ୣཟ͏˩هુ̡оȮɛᴦ
ץᭉ̜΍ᴯ ᴪᴱ
  ᩋȨ.mᴩ᠎ᦀ .gɁʞɬʘ፷ȟȕɞǿ
ȦɁʞɬʘ፷ɥᤛछȽᩋȨȾҒɝǾَɁɛșȾ
ˢብɥِްȪǾͅብȾ᠎ᦀgɁȝɕɝɥ
ȷɞȪǾȰɁᩖȾᩖ᪣ .mɁୈ౸ɥоɟȲǿ
ᴥᴦ ʞɬʘ፷Ɂ፷߈࣊ɂȗȢɜȞǿ
ᴥᴦ ୈ౸ᩖɁˢཟɥɂȫȗȲ஽Ǿʞɬʘ፷
ɥͤɢɞฯɁᣱȨɂȗȢɜȞǾ᜛አȪȹ
ኌțȽȨȗǿ
O
ץᭉ̜΍ᴯᴪᴲ
ǽʟɫʳʑ˂Ɂ᫖ᆯ᝗߳ɁศҬ
ǽᵓᴺ˂ĊěᴬĊ t ɥ
ǽĊěᴺĊᴿąᵐȻᐎțȲکնȻ
ǽĊěᴺᴿąĊᵐȻᐎțȲکնȻɁ
ᴯᣮɝȾɢȤȹǾȺȠɞȳȤɢȞɝɗȬȢَ ᇉ
Ȫȹᝢ஥ȪȽȨȗǿ
ץᭉ̜΍ᴯ ᴪᴳ
ǽʊɮɴ ʓ˂ɁൡᑤɥඒɁᛵᬻȺǾَȺᝢ஥
Ȯɛǿ
  ᴥᴦഫ਽Ȭɞյԡ߳ͶɁټջɥߦख़Ȭɞَ
Ɂ˹Ⱦ॒ȭᜤᣖȪȹȝȢȦȻǿ
  ᴥᴦԡ߳Ͷ૚նջለɥߦख़ȬɞَɁ˹Ⱦ॒
ȭᜤᣖȪȹȝȢȦȻǿ
Ȧɟɜץᭉ̜΍ᴯᏰɁץᭉɂץᭉ̜΍ᴮᏰ
ɁץᭉȟǾ຅ȢȪȶȞɝȻȪȲǾศҬɁژట
ျᜓɥᛵ෰ȪȲɁȾߦȪǾศҬɥஒᅺȻȪȲ
șțȺȰɟɥҟႊȪȹوኌȬɞץᭉ̜΍Ȼ
ȽȶȹȗɞǿȰɁ৙֞ȺɂศҬɁख़ႊȻ᜘ț
ɞǿख़ႊɂศҬኄɥͷɜȞɁщͶ΍ȾնɢȮ
ȹɒɞȦȻȺȕȶȲɝǾట఼ȻᤏȶȲɗɝ஁
ȺศҬɥҟႊȪȹɒȲɝȬɞȦȻȺȕɞǿȪ
ȞȪǾȦȦȺɕȈႆ๊Ɂ˹Ɂ࿎ျȉȻȗșȾ
ɂɑȳᤕȗɁȺɂȽȗȳɠșȞǿࡺɁํɟȺ
᚜ȮɃǾȈໃํȉɥȈศҬȉȻȬɞȻǾȦȦ
Ⱥȗșख़ႊɂȈຕํȉȞɜȈ˨ํȉȺȕɝǾȈ˹
ํڒɁ˨ํ᥂ȉȟȮȗȯȗȺȕɞǿȺɂȈ˹
ํȉȞɜȈ˩ํȉɋɁȈख़ႊȉȾᄾख़Ȫȗɕ
ɁȻɂȼɦȽɕɁȻᐎțȲɜɛȗɁȳɠș
Ȟǿɕșˢ࣊ȦȦȾ૯ȥȲץᭉ̜΍ɥળɝᣌ
ɞȻǾץᭉ̜΍ᴯᴪᴳɂʊɮɴ˂ʓɁژటȻ
᜘țɞɁȺȈख़ႊȉץᭉȻɂ᜘țȽȗɁȺɂ
ȽȗȞȻ९ɢɟȟȴȺȕɞȟǾȈԡ߳ͶȉȻ
ɂͷȞȻ᜘ɢɟȲ஽ɁوኌȟȈژటȉȳȻȪ
Ȳ஽Ǿʊɮɴ˂ʓɗʒʳʽʂʃʉɂԡ߳Ͷɥ
ጸɒնɢȮȲख़ႊൡᑤȽɁȺȕɞǿȰɁ৙֞
Ⱥץᭉ̜΍ᴯᴪᴳɂख़ႊɁኰႺȺᇉȪȲץᭉ
ȽɁȺȕǿԴȴǾʊɮɴ˂ʓɂԡ߳ͶɁጸɒ
նɢȮȾɛɝǾ᫖෥Ɂˢ஁ᣮᚐɥͽɝȳȬɕ
ɁȺ̬ํ᫖ํɥᄽํԇȪȲɝȬɞɕɁȺȕ
ɝǾպറȾʒʳʽʂʃʉɂԡ߳ͶɁጸɒնɢ
ȮȾɛɝǾᴯඒ᫖ํϫɥۄࢥɽʽʒʷ˂ʵȬ
ɞȦȻȾɛɝوᡅɁ˹Ⱥ᫖ํɁํᦀȾ۰ԇɥ
˫țɞൡᑤɥ૬ΖȪȲɝȬɞɕɁǾԴȴȈख़
ႊȉኰႺɁɕɁȽɁȺȕɞǿȪȞȪǾɑȳᆬ
ȞȾȈژటᄑȽȉኰႺȺȈख़ႊȉȪȞɕȈႆ
๊Ɂ˹ɁȉȻўȬɞȈख़ႊȉȾɂȴɚȶȻᤕ
ȗȞȽȻȗȶȲȻȦɠȺȕɞǿȪȞȪȽȟɜ
ȳɦȳɦȻȈႆ๊Ɂ˹Ɂ࿎ျޙȉȾᣋȸȗȹ
ȗɞ৞ɂȕɞǿ
ᴳᴫȈႆ๊Ɂ˹Ɂ࿎ျȉȾߦȬɞץᭉ̜΍
ȦɁ̾وɁʁʃʐʪᝲख़ႊȻȪȹᐎțȲǾ
Ȉႆ๊Ɂ˹Ɂ࿎ျȉȾߦȬɞᤛ࣊ȽȈᝁ᮷ץᭉȉ
ɥᐎțȽȤɟɃȽɜȽȗǿటޙɁޙႆɁ۾ԡ
ɂࡾޙጕɁޙ᏿ɥ࢑ఖȬɞɕɁȺɂȽȢǾျ
ጕɥ৙ឧȪȲץᭉ̜΍ᴮᏰɁю߁Ⱥɂᫍ஧࣊
ȟᯚȬȡɞǿ୫ጕȻȪȹɁ॒ᛵȽˢᓐᄑȽျ
ޙᄑᅺឧɥ෰ɔɞȦȻȟ॒ᛵȺȕɞǿ
ȰȦȺኂᐐɂඒɁɛșȽյᝊጯґ᥿ȾߦȬ
ɞץᭉ̜΍ȟǾᤛ࣊ȽȈ࿎ျޙȉᄑю߁ɥֆ
ʁʃʐʪᝲख़ႊȰɁᴯȈႆ๊Ɂ˹Ɂ࿎ျޙȉᐎߔ
ᴪᴪ
ɓǾటޙޙႆɁျᜓժᑤȺǾ՘ɝጸɓȦȻɁ
ȺȠɞץᭉȺȕɞȻᐎțɞǿȰȪȹȦɟɜɥ
ץᭉ̜΍ᴰȾґ᭒Ȭɞǿ
ץᭉ̜΍ᴰᴪᴮ
ᣱ࣊Ĳ  Ⱥᄽ᣹Ȭɞ᠎ᦀ m Ɂओ˽ȟǾ
ሳ˹Ⱥ᫽ඨȪȹȗȲ᠎ᦀ m Ɂజ࿁ȾሶȠ
ҨȨȶȹ᭣ɆፖȤȲǿȦɁȻȠ܅ɢɟȲᤆ
Ӧɲʗʵɸ˂ɂȗȢɜȾȽɞȞ᜛አࣻɥᜤ
ᣖȮɛǿ
ץᭉ̜΍ᴰᴪᴯ
᫽ඨᚖ஬Ɂᢀᤍԡवɥ . ˥ kmȻȬɞ
ȻȠǾᢀᤍԡवɥ . ˥ kmȻȬɞ̷ࡾᚖ
஬Ɂуᢆ֚ఙɂͷஓȾȽɞȞ᜛አȮɛǿᴥ᜛
አፀ౓ɥهુ̡оȪǾኌɂߴୣཟ͏˩ᴮಓ
ɑȺȻȬɞȦȻǿᴦ
ץᭉ̜΍ᴰᴪᴰ
᫽ඨᚖ஬Ɂᢀᤍɂԡवጙ . ˥ kmȺȕ
ɞǿఌɁуᢆ֚ఙɥ ஓǾ Ƽ ȻȪȹǾ
ఌɁᢀᤍԡवɂͷ˥ kmȾȽɞȞඒɁᬲࣃ
ȺകአȮɛǿ
ᴥᴦᚖႆɁᢀᤍԡवɥᵯ  ᚖ஬Ɂуᢆ֚ఙ
ɥᵱ  ఌɁᢀᤍԡवɥᵯ  ఌɁуᢆ֚ఙ
ɥᵱ  ȻȪȹǾɻʡʳ˂ɁቼᴰศҬȞɜǾ
ȦɟɜɁᩜΡɥᜤᣖȮɛǿ
ᴥᴦ޴᪨Ⱦյ۰ୣȾ˫țɜɟȲୣϏɥ͍о
ȪȹǾఌɁᢀᤍԡवɥ᜛አȪ̝ಓȺኌț
ȽȨȗǿ
ץᭉ̜΍ᴰᴪᴱ
Ͷ᥾kgᴥৼॴ᠎ᦀkgȻȬɞᴦɁ̷ȟǾ
kcalɁʛʍɹоɝʂʯ˂ʃᴥ᥾ᦀɂི᛾
ȬɞɕɁȻȬɞᴦɥ᭬ɦȺɲʗʵɸ˂ȟͶ
юȾɒȽȡȶȲǿȦɁɲʗʵɸ˂Ɂпȹȟ
۶᥂ɋɁ̜̈́Ɂɲʗʵɸ˂ȾΈțɞɕɁȻ
ȪȹǾȦɟȾɛȶȹɂᯚȨͷ mґɁࠞᄊ
ɝɥȬɞȦȻȟȺȠɞȞ᜛አȮɛǿᴥɒȽ
ȡȶȲɲʗʵɸ˂ɂпȹͱᏚɁɲʗʵɸ˂
Ⱦ۰૰ȨɟɞɕɁȻᐎțɛǿɑȲǾ᜛አፀ
౓ɂߴୣཟ͏˩هુ̡оȮɛᴦ
ץᭉ̜΍ᴰᴪᴲ
Ͷ᥾ kgɁ̷ɥ  ̷̋ȮȲʹɾʽ᡾ȟ
ߋۢࠞɁߋۢʃʚʵʳɮʽɥൈᯚࢃ m
ᄊȶȹɶʇʴʽҒɟȻȽȶȹȪɑȶȲǿȦ
ɁȻȠ  ̷ɥȦɁൈᯚࢃґધȴ˨ȥɞȲ
ɔȳȤȾ៵ɗȨɟȲȻᐎțɜɟɞɶʇʴʽ
Ɂɲʗʵɸ˂ȻȪȹɂͷ kcalᴥɷʷɵʷ
ʴ˂ᴦȻ᜛አȨɟɞȞǿᴥ᥾ӌɁӏᣱ࣊ɂ
.mᴬ s ȻȪǾ᜛አፀ౓ɂߴୣཟ͏˩ه
ુ̡оȮɛᴦ
ץᭉ̜΍ᴰᴪᴳ
ଡ଼޷ȟᄒɁྒ෥Ⱥ෥ຣ Ƈᴥፏߦຣ࣊
 ࣊ᴦȾȽȶȹȗɞ஽Ɂ޷юɁᥣጨґފ
ᴥᵌᴯᴦɁᣱ࣊ɥ mᴬ sȻȬɞȻǾȦɟ
ȟ mᴬ sɁᣱ࣊ȻȽȶȹȗɞȻȠɁ޷
юɁ෥ຣɂͷƇȻᐎțɜɟɞȞ᜛አȮɛǿ
 ᴥ᜛አፀ౓ɂߴୣཟ͏˩هુ̡оȮɛᴦ
ץᭉ̜΍ᴰᴪᴴ
ࡿብɥਖ਼ȺધȶȲɅɕɥฯੜȲȮȹَɁ
ɛșȽоߪฯɥͽȶȲȻȠծብȟَɁɛș
ȽِްȪȽȗᒲႏብɁȻȠɁՕߪฯɥᜓኌ
ඊȾَᇉȪȽȨȗǿ
ץᭉ̜΍ᴰ ᴪᴵ
᮶ᬩȻȨɟɞᤍᡅᠨᚐ˹ɁʚʃɁɲʽ ʂʽ ᬩ
ȟʑʁʣ ᴥʵdBᴦȻລްȨɟȲǿᬩɁ۾Ƞ
ȨȾᩜȪǾඒɁץȾᬲȾኌțȽȨȗǿ
ᴥᴦ ʑᴭʁʣ ᴥʵdBᴦɁᬩɂͷᵔᴬm Ȟǿ
ᴥᴦ ȦɁʚʃᴮ իɁɲʽ ʂʽᬩɂͷᵔᴬm Ȟǿ
ᴥᴦ ȦɁʚʃȻպȫ᮶ᬩɁʚʃȟիǾˢɵ
੔Ⱦᪿɑȶȹˢ ፳Ⱦ᮶ᬩɥҋȪȲȻȬɞȻǾ
ͷʑʁʣ ᴥʵdBᴦɁᬩȻລްȨɟɞȞǿ
ʹ᥿ᅽఙ۾ޙǽᆅሱ጗ᛵǽቼ  հǽ
ᴪᴪ
ץᭉ̜΍ᴰ ᴪᴶ  
 ඒɁɛșȽ઩ᇉȾिȶȹᝢ஥ɥᝁɒɛǿ
ᴥᴦ᫖෥ӌ፷ɁటୣɂȼșްᏲȨɟȹȗɞȞ
ᜤᣖȮɛǿ
ᴥᴦ᫖ӌɁԨͱwᴥʹʍʒᴦɥ ᴥᵇʂʯ˂ʵᴦ
ɥΈȶȹᝢ஥Ȯɛǿ
ᴥᴦᆯӌ፷ɁటୣɂȼșްᏲȨɟȹȗɞȞᜤ
ᣖȮɛǿ
ᴥᴦ۰٢بɁᴮ ඒϫɁ᫖ӌᵍᴮ Ȼᴯ ඒϫɁ᫖
ӌᵍ ɁᴯᩖȾɂȼɦȽᩜΡȟ਽ɝ቏ȷȞᇉȮǿ
ץᭉ̜΍ᴰ ᴪ
ఊ۾᫖٢ᵓ ᴭᴩఊ۾᫖ํƋᴭ Ɂ̬ํȾȷȗȹǾ
ඒɁץȾኌțɛǿ
ȦɁ̬ํ᫖٢Ⱥ᫖ཌྷɥȷȤȲȻȠɁбȻպ
ȫ஥ɞȨɥीɞȲɔɁᄽํɁ
ᴥᴦ᫖٢ᵓ ՒɆ
ᴥᴦ᫖ํƋɥ෰ɔɞȲɔɁࣻɥȰɟȱɟᜤᣖ
Ȯɛǿ
ᴥᴦȦɁ̬ํɁ๡៵᫖ӌɁࢲ٫Ϗᵍɥ෰ɔɞ
ࣻɥᜤᣖȮɛǿ
ᴥᴦ޿࣍ႊ᫖٢ VɁ̬ํȾȝȗȹǾȰɁ
޴ӛϏɂͷʦ ʒʵȞǿ
ᴥᴦ޿࣍ႊᘬбཌྷ WȾํɟɞ᫖ํɁఊ۾
ϏɂͷɬʽʤɬȞǿ
ץᭉ̜΍ᴰ ᴪ
ᄉ᫖੔Ⱥᄉ᫖ȨɟȲ᫖ӌȟᩋᠾᫌɁᣞ᫖፷
Ⱦɛȶȹᣞ᫖ȨɟɞȻȠǾ۰٢بȺᯚ᫖٢ˁ Ͳ
᫖ํȾȪȹǾȗɢəɞᯚ٢፷Ⱥᣞ᫖ȨɟɞǿȦ
Ɂျႏɥ๡܅ʂʯ˂ ɲʵʗʵ ɸ  ˂ᵏ ƋȻ᫖ӌᵍ ,
᫖٢ᵓ ȻɁᩖɁᩜΡࣻɥΈȶȹǾᝢ஥ȪȽȨȗǿ
ᩌᭉ̜΍ᴰ ᴪ
ᄉ᫖੔Ⱥᄉ᫖ȨɟȹȞɜ޿࣍ȺΈɢɟɞᣈ
Ɂ̬ํ᫖ํɁํɟȾȷȗȹǾَɥႊȗȹዊԨ
Ⱦᝢ஥Ȫȹɒɛǿ
ȦɟɜɁץᭉ̜΍ᴰᏰɁץᭉɂȗȭɟɕ৞ᜁ
ᄑȾɂᡵᣋȾ৞ȭɞȦȻȟҋ఼ɞȺȕɠșᝈᭉˁ
యᭉɥࢼґȞȺɕֆɓɕɁȺȕɝǾศҬɗျᝲ
ɥஒᅺȻȪȹǾख़ႊɥᛵ෰ȨɟɞץᭉȺȕɞǿఊ
ऻɁץᭉ̜΍ᴰ ᴪɂ̬ํ᫖ํɁͤɢɝ஁ɥൌ
ࣻᄑȾَȺ᚜ȬɕɁȺǾᴮඒɽɮʵ ϫȻᴯ ඒɽɮ
ʵϫɁጸɒնɢȮɥَࣻԇȬɟɃɛȗǿȦɟɂ
ૌഈȺَɥ૫ȗȹᝢ஥ȨɟɞȦȻȺஒᅺȻȽɞǿ
ȨȹǾȦɁറȾץᭉߦख़ȺȈႆ๊Ɂ˹Ɂ࿎ျޙȉ
ɥɮʫ˂ ʂȪǾȞȷǾʁʃʐʪᝲख़ႊȻȪȹᴱ .Ȼᴲ .Ⱥ
ᐎțȲȦȻɥᡍɑțɞȻǾʁʳʚʃɁю߁ɥጸɒ
቏ȹɞ৙ඕᴥWillᴦȟɢȗȹȢɞǿ
ᴴᴫȈႆ๊Ɂ˹Ɂ࿎ျȉʁʳʚʃകᛵ
͏˨ɁɛșȾǾʁʃʐʪᝲख़ႊȻȪȹటખᝲȺ
ᣖɌȲ஁տȺȈႆ๊Ɂ˹Ɂ࿎ျޙȉɥᐎߔȪȹȗȶ
Ȳፀ౓ȺȠȲʁʳʚʃകᛵɂඒɁɛșȽɕɁȺȕ
ɞᴥջҰኄɁʢʍʊ˂ ᥂ґȰɁͅɥ᪍ȠǾૌഈɁ
കᛵȻʃɻʂʯ˂ ʵю߁Ɂɒ૬ᇉᴦǿɑȲࢲ਽
ࢳ࣊ȞɜܿɑȶȲȟǾ˩ᜤɂࢲ਽ ࢳ࣊ႊȾ
ᔌࢱεඩȪȲɕɁȺȕɞǿ
ȦɦȽʉɮʒʵ ɂȈ࿎ျޙȉɁʉɮʒʵ ȻȪȹ
ɂȼșȞȽȻ९ɢɟɞȺȕɠșȈӦȢȦȻȻඨɑ
ɞȦȻȉȻȗșʉɮʒʵ ɂǾᆬȞȾˢᓐᄑȽȈ࿎
ျޙȉɁґ᥿ȾɂȽȗɁȺǾߵȁᝢ஥ɥӏț
ȹȝȠȲȗǿȦɁȈӦȢȦȻȻඨɑɞȦȻȉȻȗ
șʉɮʒʵ ȺǾખᝲኂᐐȟ९ȗ๙ȞɌɞю߁Ȼ
Ȫȹɂ᫿ࢠȾࢿኰٍȽᬱᄻɥӿֆȪȹȗɞǿ
ˢᓐᄑȾɂȈӌޙȉȾȕȲɞȻȦɠȞɜܿɑɞ
ȟǾʕʯ˂ ʒʽ ӌޙȺȗșȈৼॴȉȾɛɞˢറ
ȽȈᄽ፷ᤆӦȉɂ˶ᚐᓎᚐȪȹȗȹ̠ȗȾඨɑȶ
ȹ᛻țɞޥޯᓗȟǾඨɑȶȹȗɞɛșȺৼॴȾ
ɛɝȈӦȢȦȻȉɁኰႺȾоɞɕɁȺȕɞǿɑȲǾ
ȈඨɑɞȦȻȉɂǾৼॴᓎᚐȪȹȗȹඨɑȶȹ
ȗɞɛșȾ᛻țɞޥޯᓗȾɕछȹɂɑɞȟǾʠ
ʶ˂ɷɥȞȤȹᣱ࣊ᴭȾȽɞӏᣱ࣊ץᭉȻȪȹ
Ɂߦख़ɕȕɞǿȦɟɂᣱ࣊ᵓȞɜᴭȾȽɞȈඨ
ɑɞȦȻȉȺȕɞǿৼॴᓎᚐȪȹȗȹպȫȈৼ
ॴጕȉȞɜඨɑȶȹ᛻țɞȦȻɁȈඨɑɞȦȻȉ
ɂৼॴȺӦȗȹȗɞȦȻȺȈӦȢȦȻȉɁኰႺ
ȾɕȽɞǿᴯ̷Ɂ̷ȟ٥္ɁȼȦȞȺ቏ȴඨ
ɑȶȹ቏ȴᝈɥȪȹȗɞȻȠǾȝ̠ȗඨɑȶȹ
ʁʃʐʪᝲख़ႊȰɁᴯȈႆ๊Ɂ˹Ɂ࿎ျޙȉᐎߔ
ᴪᴪ
቏ȴᝈɥȪȹȗɞȻᝓឧȪȹȗɞȟǾ٥္ɂᒲ
ᢆȪȹȗɞȪǾ܀᪚Ɂ֚ɝɥуᢆȪȹȗɞɁȺ
ӦȗȹȗɞɁȺȕɝǾȈӦȢȦȻȉɁኰႺȾɕ
ȽɞɁȳǿȦɁɛșȾ᛻ȞȤ Ȉ˨ӦȢȦȻȉȻȈඨ
ɑɞȦȻȉȟɑȶȲȢႱȽɞᝓឧȺ᛻ɜɟɞး
޴ᇋ͢Ɂး៎ȺɕǾ࿎ျᄑట᠎ɁȻȦɠȺɂ
պȫጕȻȪȹ᛻ɜɟɞȦȻȟȕɝǾᣡȾпȢպ
ȫȻ९ɢɟɞး޴ᇋ͢Ɂး៎ȟ۾ȠȽᜊລཟ
Ȟɜ᛻ɟɃ࿎ျᄑట᠎ɁȻȦɠȺɂȴȟȶȹȗ
ɞጕȻȪȹ᛻ɜɟɞȦȻɕȕɞǿ࿑ȾȈбޙȉ
ȻȪȹɁбȺɂȽȢǾȈᄾߦॴျᝲȉȻȪȹɁ
ȈбȉɁӦȠȾȷȗȹɂǾʨɮɻʵʇʽ ʬˁ˂ʶ˂
Ɂ޴᮷Ɂፀ౓ɥՙȤȹǾɶʴʶ ɴˁɶʴʶ ɮɁ
ᄾߦॴՁျȟछȹɂɑɜȭǾʕʯ˂ ʒʽ ӌޙȺ
ȗșԨጠȽᣱ࣊Ɂն਽Ⱥɂᝢ஥ȺȠȽȗȈӦ
ȢȦȻȉȻȈඨɑɞȦȻȉɥՙȤоɟȽȤɟɃ
ȽɜȽȢȽɞǿȰȦȺɂȈбȉɂፏߦᄑȽȈӦ
ȢȦȻȉɁ࿑൏ɥɕȴǾȈ࿎ͶȉɂȈӦȢȦȻȉ
Ɂ˹ȺȈᩋȨȉɥᄾߦᄑȾ᎔ ᴥߴʷ˂ʶʽʎՖ
᎔ᴦȨɟȲɝǾȈӦȢȦȻȉɁ஽ᩖɥɕᄾߦॴ
ɥͺЕȽȢȨɟȲɝȬɞǿͯȪǾʕʯ˂ʒʽ ӌ
ޙȟछȹɂɑɞᣮࢠɁး޴˰ႜȺɂȦɟɜɥ
ᐎțɞ॒ᛵɂȽȗǿȪȲȟȶȹȈ࿎ျޙȉȟȈႆ
๊Ɂ˹ɁȉȻўɥȨɟȹȗɞኰႺȺɂȦȦɑȺ
՘ɝ੥ș॒ᛵɂȽȗȞɕȪɟȽȗǿךǾȈ࿎ျ
ޙȉɥଡ଼᭴ȻȪȹޙɉȻȠȾȈᄾߦॴျᝲȉ
ɂ۶ȬȻȗș̜ȺɛȗɁȞȻ᜘ɢɟɟɃǾᇹȻ
Ȫȹɂ۶ȨȭȈ࿎ျޙȉɁଡ଼᭴ᅺឧȻȪȹоɟ
ȹȝȠȲȗǿȳȞɜȦȰǾȦȦɂȈӦȢȦȻȻ
ඨɑɞȦȻȉɁኰႺɁ˹Ⱥ᜔ɟȹȝȢ࿎ျޙᄑ
ȈᝈᭉȉȻȪȹᐎțȲȗǿ
ȦɁറȾ̾وͽȶȲȈႆ๊Ɂ˹Ɂ࿎ျޙȉ
Ɂʃɻʂʯ˂ ʵю߁ɂˢᓐᄑȽȈ࿎ျޙȉȻȪ
ȹɁᯚ࣊ȽɕɁɥоɟᣅɦȺȗȽȗɛșȾ᛻ț
Ȉႆ๊Ɂ˹Ɂ࿎ျȉǽૌഈɁകᛵȻʃɻʂʯ˂ʵ
ૌഈɁകᛵ
࿎ျޙɂറȁȽး៎ɥՁျɗศҬȺȻɜțɞȈ࿎ɁျȉȾȷȗȹɁޙץȺȕɞȟǾ࿎ɁျȳȤȺȽȢ
ᇋ͢း៎ɗුஓɁႆ๊ˢᓐɁ˹ɁȈ̷ɁျȉȾɕᣮȭɞᐎț஁ɥޙɉȦȻɕȺȠɞɕɁȺȕɞǿట
ផ࣋ȺɂȰɁɛșȽᇋ͢ޙᄑȽᐎț஁ɋɁख़ႊȟȺȠɞૌഈȻȬɞǿ
ૌഈɁᄻൈ
ḧژటᄑȽ࿎ျޙɁȈ࿎ɁျȉɁՁျɗศҬɥୣࣻԇȺȠɞɛșȾȬɞǿ 
Ḩႆ๊ˢᓐɁ˹ɁȈ࿎ɁျȉɥَࣻԇȺȠɞɛșȾȬɞǿ 
ḩᇋ͢း៎ȾɕՁျɗศҬɥछȹɂɔɞȦȻȟȺȠǾᒲɜɁᚐӦȾ࿎ျศҬɥ๊ႊȺȠɞɛșȾȬɞǿ
ૌഈɁ஁ศ ՁျɗศҬȾȷȗȹǾȺȠɞȳȤး޴ɁͶ᮷Ȟɜ᭒૜ȺȠɞɛșȽᜊཟȞɜᝢ஥ȬɞૌഈȻȬɞǿ
ޙ᏿Ɂ਽౓
ḧറȁȽ࿎ျᄑး៎ɥୣࣻԇȬɞȻȻɕȾǾႆ ๊ˢᓐɁ˹ɁȈ࿎Ɂျȉɥᒲɜ૘෰ȬɞȦȻȟȺȠɞǿ 
Ḩᇋ͢း៎ȾɕՁျɗศҬɥछȹɂɔɞȦȟȺȠǾ࿎ျศҬɥख़ႊȪȲᚐӦɥȬɞȦȻȟȺȠɞǿ
ૌഈɁʃɻʂʯ˂ʵȻю߁
ቼ و ɶɮʊʽʃǾȈ࿎ɁျȉȾȷȗȹ
ቼ و ӦȢȦȻȻඨɑɞȦȻ
ቼ و ɲʗʵɸ˂ɂȼȦȞɜ఼ȹȼȦɋᚐȢȞ
ቼ و റȁȽႆ๊Ɂ˹ɁળӦ
ቼ و ᬩɕбɕʃʨʥɁɗɝ՘ɝɕɒɦȽฯ
ቼ و ʫɶʗɁՁျɂбɁࠌ੸
ቼ و ᫖෥ȟᣮɞɕɁᣮɜȽȗɕɁԡґᣮɞɕɁ
ቼ و ᫖෥Ɂ઀੷ӯӌ
ቼ و ᫖෥ɂʚɻʎʴʶ˂Ⱥͤɢɞ
ቼ  و ٥္ɂȺȶȞȗ᫖ᆯᆀ
ቼ  و ᆯ෥ȻӌȺ᫖෥ȟȺȠɞ
ቼ  و ɒɦȽɁ޿Ɂ᫖፷ɂᄽҚȺȷȽȟȶȹȗɞȞ˶ҚȺȷȽȟȶȹȗɞȞᴼǽ
ቼ  و པ᭫بȶȹɽʽʞʯ˂ʉᴼ
ቼ  و ႆ๊Ɂ˹Ɂ࿎ျޙᅺឧɁᆬᝓ
ቼ  و ޥޯȻ̷ᩖȻɶɮɬɁሻ
ʹ᥿ᅽఙ۾ޙǽᆅሱ጗ᛵǽቼ  հǽ
ᴪᴪ
ɞȟǾʊɮʚ˂ʂɱʽʒȾȲȼȶȹȗȤɃǾᯚ
࣊Ƚး͍࿎ျޙȾɕᣮȫȹȗɞɁȺȕɞǿ
ȦȦȺɕșˢȷȈ᫖෥ɂʚɻʎʴʶ ˂Ⱥͤɢ
ɞȉȻȗșɁɕǾȈ࿎ျޙȉɁʉɮʒʵ ȻȪȹɂ
ȗȞȟȽɕɁȞȻ९ɢɟȹȪɑșȞɕȪɟȽȗ
ɁȺǾҰᣖɁȈӦȢȦȻȻඨɑɞȦȻȉȻպറȾǾ
ژᇀᄑȽ࿎ျޙȞɜᯚ࣊Ƚး͍࿎ျޙɑȺɥ
ӿֆȬɞȦȻɥᝢ஥ȪȹȝȠȲȗǿමȼɁޙႆ
ȟȈ᫖ފȉɁސ٣ɥᅺȶȹɂȗɞȟǾ᫖෥ȟ
ͤɢɞȻȗș̜ȾߦȪȹɂ۹ȢɁޙႆȟȈ᫖ފȉ
ȟᇽᣱ ˥ɷʷʫ ʒ˂ʵ ɁᣱȨȺوᡅɁ˹ɥ
وȶȹȗɞȻ९ȶȹȗɞɁȾᯆȞȨɟɞǿᆬȞ
ȾȈ᫖෥ɂ٥္ɥᴮ ᇽᩖȾᴴوɝԡȬɞȉȻଡ଼
țɜɟȹȠȹȗɞȪǾбɁᣱ࣊ɕᇽᣱ ˥ɷ
ʷʫ˂ʒʵɁᣱȨȻଡ଼țɜɟȹȗɞɁȺǾȰș
ȗșᝓឧȾᒴɞɁɕඨɓɥीȽȗȞɕȪɟȽ
ȗǿȪȞȪǾ޴ৰɂ ȷɁȈ᫖ފȉȟᴮᇽᩖ
Ⱦ ˥ɷʷʫ˂ʒʵɁᣱȨȺ᣹ɓɁȺɂȽȢǾ
᫖෥ᄑҨ༜ɁͤɢɞɁȟᴮᇽᩖȾ  ˥ɷʷ
ʫ˂ʒʵɁᣱȨȽɁȺȕɞǿȰɁȦȻɥɛɝɢ
ȞɝɗȬȢᝢ஥ȬɞȻȈ᫖ފȉɂ̷ᩖȾȽɝǾȈ᫖
෥ᄑҨ༜ȉȟʚɻʎȾȽɞǿ̷ᩖȟᴮᇽᩖȾ
˥ɷʷʫ˂ ʒʵ ɁᣱȨȺ᣹ɓɁȺɂȽȢǾʚ
ɻʎɁͤɢɞɁȟᴮᇽᩖȾ˥ɷ ʫʷ˂ ʒʵ Ɂ
ᣱȨȽɁȺȕɞǿ̷ᩖȟʚɻʎʴ ʶ˂ɥȪȹȗ
ɞറފȾᏚȠ૰țɞȦȻȺȈ᫖෥ȟͤɢɞȉȦ
ȻɁ޴ৰȟඩȪȢᝓឧȺȠɞɁȺȕɞǿȰɁș
țȺᓦ߳ͶɁ˹ɥᒲႏ᫖ފȟȈӦȢȦȻȉɗԡ
߳ͶɁ˹ɥߵᦀɁᒲႏ᫖ފȟȈӦȢȦȻȉɥ
ᝓឧȬɟɃȈ᫖ފȉȟȈӦȢȦȻȉɁඩȪȗᝓ
ឧȟीɜɟɞɁȺȕɞǿȨȹǾбɥֆɓ᫖ᆯ
ฯɁળɞᓋȗɂȦɁʚɻʎʴ ʶ˂ɥฯɁળӦȻ
ᏚȠ૰țȹျᜓȬɞȦȻȟҋ఼ɞǿળӦȬɞ
ݨͶɂ᣹ɑȽȗǿݨͶɁળӦɁͤଂȟ᣹ɓɁ
ȺȕɞǿȈбȉɂǾؘ ȹɂޥޯȾᖲ࣫ȬɞȈɲ˂
ʐʵȉɥݨͶȻȪȹͤɢȶȹȢɞȻᐎțȲ஽͍
ɕȕȶȲǿষڨᜫ϶ȻȪȹɁȈᵉᴾ ȉᵋɁȷȽ
ȡ஁ɁˢሗȾȈɮ˂ ɿʗʍʒȉȻȗșɁȟȕɞȟǾ
ȦɟɂʆʷʍɹʃȻȗș͢ᇋɁᆅሱ׆ȟͽȶȲ
ɕɁȳȟǾ˨ᜤɁȈɲ˂ʐʵȉʗʍʒȞɜ֤ջ
ȪȲɕɁȺȕɞǿԴȴޥޯɁȈɲ˂ʐʵȉɁջ
රȟȈɮ˂ ɿʗʍʒȉȾරȶȹȗɞȻȗșɢȤȺ
ȕɞǿȦɦȽᝈᭉȾɑȺᚐȠᅔȢɁȺȈʚɻʎ
ʴʶ ȉ˂Ɂɬʔʷʂ˂ɂܝȟ຅ȗɁȺȕɞǿ
ȦȦȺఊऻȾǾటޙȻȪȹɁȈ̷ᩖႆ๊ȉ
ȾȞȞɢɞȈᒲུᇼޙȉɁଡ଼ᑎ઩߳ȾȷȗȹǾ
̾وᝲȫȲȈႆ๊Ɂ˹Ɂ࿎ျޙȉȾ͍ɞǾట
ޙȾȻȶȹɁ୿ȪȗᇼᄻɁ૬ಘɥȪȹȝȠȲ
ȗǿȰɟɂǾȈ࿎ျޙȉȻȗșґ᥿Ȟɜᜊɞᒲ
ུᇼޙȺɂȽȢǾᩋȗධխ˨ɁȈ̷ᩖႆ๊ȉ
ȞɜળɝᣌɞȈᒲུᇼޙകᝲȉȻȗșᇼᄻɁ
૬ಘȺȕɞǿȰȦȺɂǾᣋ͍ᒲུᇼޙɁ᝖ႆˁ
ᄉࠕȞɜး͍ɁᒲུᇼޙɋȻ૜ሉȬɞǾ̷ᩖ
ႆ๊ɁᄉࠕȻȻɕȾ᣹ԇȪȹȠȲȈᒲུᇼޙ
ɁകႊȉɥޙɉɕɁȺȕɞǿᣋ͍ᒲུᇼޙɁ
᝖ႆȺɂȈɸʴʁʭɁᒲུᇼޙˁ˹˰Ɂᒲུ
ᇼޙˁʣ˂ɽʽ Ɂᣋ͍ᇼޙ஁ศᝲˁʕʯ˂ ʒʽ
ӌޙ ʓˁʵʒʽ ɁՁފᝢ ɬˁʦɶʓʷɁґފᝢˁ
ʂʯ˂ʵɁྒˁ෥ͶґފᤆӦᝲˁʊ˂ɰɭʽ Ɂ
ᒲུ๺෿ᝢˁʫʽ ʑʵɁᤤͤɁศҬȉȽȼȟ
ȰɁኰႺȾоɝǾᣋ͍ɁᇼޙɁ஁ศᝲˁᇼޙ
ȻՁފᝲˁྒޙˁႆ࿎ޙȽȼȾ۾ґ᭒ȪȲɜ
ɛȗȻ९șǿᣋ͍ᒲུᇼޙɁᄉࠕȺɂǾۿ୫
ޙˁ᫖ᆯ෥ޙǾࡾഈɁᄉᤎȽȼɁ۾ґ᭒̜
ᬱȟȕȥɜɟɞǿး͍ɁᒲུᇼޙȺɂȈᄾߦ
ॴျᝲˁᦀފӌޙˁᤤͤފࡾޙȉȽȼɥ՘˨
ȥɞǿᝊጯ૬ಘɂɑȲɁൡ͢ȻȬɞǿ
ᴵᴫɑȻɔ
టࢳᴥࢲ਽  ࢳ࣊ᴦȞɜᩒܿɁȈႆ๊Ɂ
˹Ɂ࿎ျޙȉȻȗșᇼᄻᴥటࢳɂ ࢳႆࠚε
ժᑤᇼᄻᴦɥՙផȪȹȢɟȲޙႆɂරॡȽȟ
ɜȗȽȞȶȲǿᤣ੻ᇼᄻȻȪȹɲʽʒʴ˂Ɂ
ߦ៎ȾఊқоɟȹȢɟȲȻȪȹɕǾȝȰɜȢ
ȻȹɕᫍȪȢȹԨͱɥ՘ɟȰșȾȽȗȻᐎț
Ȳޙႆȟ۾᥂ґȳȶȲȞɜȺɂȽȗȳɠș
ȞǿˢᓐᄑȽ࿎ျޙɁျᝲɁផᏲȻȪȹኂᐐ
ȟߴࠞᯚߩᴥ࿲቏ᚐ୑ศ̷ّ቏ᯚኄߩᩌޙಇ
ൡഫߴࠞᯚኄߩᩌޙಇᴦȺᚐȶȹȠȲȈ࿎ျ
ޙȉɗȈख़ႊ࿎ျޙȉɁផᏲɥȰɁɑɑպറ
ʁʃʐʪᝲख़ႊȰɁᴯȈႆ๊Ɂ˹Ɂ࿎ျޙȉᐎߔ
ᴪᴪ
ȾటޙޙႆȾઃȪ͇ȤɞȽɜȰșᐎțɜɟȹ
ȪɑȶȹछུȳɠșǿȰȪȹޙႆȟǾȈ࿎ျޙȉ
ȻȗșɕɁȟᇋ͢ႆ๊Ɂ˹ȺᒲґȾɂᄽ૚ᩜ
ΡȬɞɕɁȺɂȽȗȳɠșȻᐎțȲȻȗșȦ
ȻɕȕɞȾᤏȗȽȗǿȪȲȟȶȹȈႆ๊Ɂ˹
Ɂ࿎ျޙȉȾભ੉ȪɛșȻȬɞࠚε࢑ఖޙႆ
ɥပीȬɞȾɂǾటޙޙႆȟߵȽȢȻɕௐᣮ
ȾՙផȪȹԨͱɁ՘ɟɞю߁ȺǾᇋ͢ႆ๊Ⱦ
ɕፀഫमȾ቏ȷȻ९ȶȹɕɜțɞю߁ȾȪȽ
ȤɟɃȽɜȽȗǿ
ȦȦȺᐎߔȪȲറȁȽȈ࿎ɁျȉȞɜɁᄉ
৊ȾߦȪȹǾɛɝᜆȪɒɗȬȗૌഈɁढɥ
ӁȶȹȗȢȦȻɕՙផᐐပीɁȲɔȾ॒ᛵȺ
ȕɞǿ̾وɂȦɁૌഈɁढȗșɕɁȾȷȗȹ
ɂ᜘ՒȪȽȞȶȲȟǾ̾ऻɂȈႆ๊Ɂ˹Ɂȉ
ȻȗșўȾᄾख़ȪȗૌഈɁढɥӁɝҋȪȹȗ
ȢӓӌɥȪȽȤɟɃȽɜȽȗȻ९șǿ
ɛɝ۾ȠȽᜊཟȞɜɒɟɃǾࢿᏲɁʁʃʐ
ʪᝲଡ଼ᑎɁکȻȪȹɁȈႆ๊Ɂ˹Ɂ࿎ျȉȻ
ȗșᇼᄻɁ቏کɕᆬ቏ȪȹȗȤɟɃǾȈႆ๊
Ɂ˹Ɂ࿎ျޙȉȻȈʁʃʐʪᝲȉɥ̠ȗȾՔ
஁տɁȈޙɆɁکȉȻȪȹްᅔԇȨȮȹȗȢ
ȦȻȟȺȠɞǿʒʳʽʃʑɭʁʡʴʔʴ˂
ᴥtransdisciplinaryᴦȽޙɆɁછ۾ɂՙផȬɞ
ޙႆȾȻȶȹɂՙȤоɟɗȬȗढȽɁȺɂȽ
ȗȳɠșȞǿ
Ȩȹ̾وǾᒲႏȽᄉ৊Ⱥʊɮʚ˂ʂɱʽʒ
ȾǾ࿎ျޙɁ˹ɁρȁɁయ୳ᴥՁျˁศҬɗ
ျᝲˁᜳ஥ᴦɥࠕᩒȪȹǾᄉୠɁ஁տȺ୿Ȳ
ȽᤍɥȷȞɕșȻȪȲȲɔǾʁʳʚʃɁˢख़
ɁढɥͽɞȦȻɂȺȠȲɕɁɁǾȦɟȺᎾ
ɑȶȲȻɂ᜘țȭǾᣡȾᎾɑɝɥඑȗȹȪ
ɑȶȲ᥂ґɕખᝲȾɂ᛻țȹȢɞǿȦɟȞɜǾ
ȦɟɜɥȼɁɛșȾȪȹɛɝᎾɑɝɁȕɞ஁
տ͇ȤɥȪǾటޙޙႆȾ޴ႆ๊ȾमȾ቏ȷɕ
ɁȻȪȹՙȤоɟɜɟɞɛșԱ៎͇Ȥȹȗȶ
ȲɜɛȗȞǾ௿Ƚɞᐎߔˁ೫᜞ɥӏțȹȗȞ
ȽȤɟɃȽɜȽȗǿ
టખᝲȾߦȬɞច෡Ɂȧ৙᛻ɥ᠇ɞȦȻȟ
ȺȠɑȪȲɜࢶȗȺȕɞǿ̾وɂɓȪɠȦɁ
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